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Abstract

Increasing studies suggest the importance of including prospective memory measures in clinical evaluation of dementia
due to its sensitivity and functional relevance. The Prospective and Retrospective Memory Questionnaire (PRQM) is originally
a self-rated memory inventory that offers a direct comparison between prospective and episodic memory. However, the
informant’s report has been recognized as a more valid source of cognitive complaints. We thus aimed to examine the
validity of the informant-rated form of the PRMQ in assessing memory function of the patients and in detecting individuals
with early dementia. The informants of 140 neurological outpatients with memory complaints completed the Taiwan
version of the PRMQ. Tests of prospective memory, short-term memory, and general cognitive ability were also
administered to non-demented participants and patients with early stages of Alzheimer’s disease (AD). Results showed
significant relationships between the PRMQ ratings and objective cognitive measures, and showed that higher ratings on
the PRMQ were associated with increasing odds of greater dementia severity. Receiver operative characteristic (ROC) curves
showed an adequate ability of the PRMQ to identify patients with dementia (93% sensitivity and 84% specificity).
Hierarchical regression revealed that the PRMQ has additional explanatory power for dementia status after controlling for
age, education and objective memory test results, and that the prospective memory subscale owns predictive value for
dementia beyond the retrospective memory subscale. The present study demonstrated the external validity and diagnostic
value of informants’ evaluation of their respective patients’ prospective and retrospective memory functioning, and
highlighted the important role of prospective memory in early dementia detection. The proxy-version of the PRMQ is a
useful tool that captures prospective and episodic memory problems in patients with early AD, in combination with

standardized cognitive testing.
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Introduction

Alzheimer’s disease (AD) is the leading cause of dementia
syndromes. Early detection is an important task, considering the
nature of progressive course and possible disease-modifying
therapies [1,2]. As neurofibrillary tangles and senile plaques
gradually spread from mesial temporal structures to the isocortex
[3], memory impairment is often manifested as the first symptom
[4]. In addition to traditionally assessed episodic memory,
accumulating studies suggest the importance of incorporating the
assessment of prospective memory into neuropsychological eval-
uation, given that it has been proven to be sensitive to the early
stages of AD [5-9] and mild cognitive impairment [10-15].
Moreover, studies indicate that prospective memory shows greater
functional implications than episodic memory for activities of daily
living [16] and healthcare [16—-18].
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Prospective memory refers to the memory of an action to be
performed at a future time [19,20]. It is a psychological construct
that correlates to but is dissociable from episodic memory [21-23].
It is comprised of multi-componential processes that require an
individual to realize an intended action is to be performed when
the proper cue is encountered (i.c., the prospective component),
and to spontaneously recall the intention after the cue is detected
(i.e., the retrospective component) [24]. Prospective memory is
believed to be related to episodic memory as well as to attention
and executive function [25,26], and relies on the synergistic
functioning of a distributed neural network, including the
temporal and the prefrontal areas [27,28]. Researchers have
argued that involvement of the frontal and cingulate areas in the
early dementing process may exacerbate the functional change in
mesial temporal areas and are thus responsible for early
impairment of prospective memory [12,15,29].
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Nonetheless, assessment of prospective memory is time-
consuming, preventing it from being adopted into clinical routine.
Therefore, development of a more efficient tool would be
beneficial. The Prospective and Retrospective Memory Question-
naire (PRMQ) [30] is a brief self-reported memory questionnaire
that evaluates prospective and retrospective memory, and offers a
direct comparison between the two. The PRMQ has been used in
several studies to measure subjective memory complaints or to
reflect subjects’ everyday memory functions [31-35], and has been
proven psychometrically sound [36-39]. Although a questionnaire
does not equate to objective test results, it provides information
about real-life situations and outperforms performance-based tests
in terms of time and supervision.

However, the source of reports may have a great impact on the
reliability of a questionnaire. Self-reported data of the patients
with AD who manifest anosognosia or decreased awareness of
their memory loss [40,41] may be inaccurate. Furthermore,
studies showed that informant-corroborated report of memory
impairment is superior to self-reported results in predicting future
diagnosis of dementia [42,43]. Crawford, Henry, Ward, and Blake
[44] examined the psychometric properties of the proxy-rated
version of the PRMQ in a healthy population and showed
acceptable reliability and construct validity. There has been no
further study investigating the clinical utility of proxy-rated version
of the PRMQ), Thus, we have chosen to investigate the feasibility
of applying the informant-rated PRMQ to patients with subjective
memory functioning concerns in clinical practice.

The objective of the present study was to examine the clinical
utility of the informant’s report of the patient’s memory
impairments on the PRMQ), given its convenience, time-saving,
and real-life relevance. We aimed to confirm four assumptions:
First, there are correlations between informant-ratings on the
PRMQ and objective cognitive measures. Second, there are
differences between informants’ ratings for patients at different
stages of dementia. Third, the informant-rated PRMQ vyields
acceptable sensitivity and specificity in detecting dementia, as
reflected by Receiver Operative (ROC) curves. Fourth, there is an
incremental explanatory power of the informant-rated PRMQ for
detecting dementia after controlling for age, education, and
objective memory test.

Participants and Methods

Participants

One hundred and forty neurological outpatients and their
informants who completed the PRMQ were enrolled in the
present study according to inclusion and exclusion criteria. These
patients visited the memory clinic of the department of neurology
at a regional general hospital in Taiwan from June to December
2013. Patients with memory complaints who received a cognitive
evaluation were included. Exclusion criteria included: age younger
than 45; history of stroke; head injury with loss of consciousness for
more than 30 minutes; neurological diseases; and psychiatric
disorders (e.g., individuals diagnosed with Major Depressive
Disorder).

Information from clinical interviews performed by neurologists
and clinical neuropsychologists, cognitive tests, laboratory results,
and brain imaging findings (28 patients had magnetic resonance
imaging and 75 patients had computerized tomography results)
was collected. Medical history was obtained by family interviews.
Participants were classified into three stages according to the
Clinical Dementia Rating Scale (CDR) [45]: no dementia
(CDR = 0); questionable or very mild dementia (CDR =0.5); and
mild dementia (CDR=1). Among these patients, 21 were
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classified as having no dementia (CDR =0); 59 were classified as
having questionable dementia (CDR =0.5); and 60 were classified
as belonging to the mild dementia group (CDR = 1). The diagnosis
of probable AD was made according to the National Institute
of Neurological and Communicative Disorders and Stroke
(NINCDS) and the Alzheimer’s Disease and Related Disorders
Association (ADRDA) [4] under consensus of a neurologist and a
clinical neuropsychologist. In total, 90 patients met the criteria of
probable AD. Twelve patients were found to have a single earlier
infarction; none had multiple infarctions or confluent white matter
changes. Among all the participants, 66% of them had hyperten-
sion and 36% of them had diabetes mellitus all under medication
control. The study was approved by the Institutional Research
Board (IRB) of Taichung Tzu Chi Hospital. Written informed
consent was approved to be waived by the IRB. Raw data are not
publicized considering the potential violation of confidentiality.
However, data underlying the findings are available upon request
to the corresponding author.

Materials

All patients received the Mini-Mental Status Examination
(MMSE) [46] and their informants completed the Prospective and
Retrospective Memory Questionnaire (PRMQ) [47] that assesses
the frequency of everyday memory performance failures. Items are
rated on a 5-point Likert-type scale ranging from 1 (never) to 5
(very often). The Taiwan version of the PRMQ [37] has a 5-item
prospective memory scale (e.g., Do you forget appointments if you
are not prompted by someone else or by a reminder such as a
calendar or diary?) and a 6-item retrospective memory scale (e.g.,
Do you fail to recall things that have happened to you in the last
few days?). It has demonstrated acceptable internal consistency
(Cronbach’s alpha =0.82-0.90), as well as a tripartite structure
with one general episodic memory factor and one specific
prospective memory factor. The patients also received the
Cognitive Ability Screening Instrument (CASI) [48] and two
single-trial prospective memory tasks. In the current study, we
focused on the short-term memory index of the CASI as a measure
of episodic memory, which includes two trials of delayed verbal
memory and an object recognition test.

The single-trial prospective memory tasks included an event-
based task and a time-based task. Each task was scored by a
combination of the prospective component score and the
retrospective component score. The former assessed whether the
participant remembered that an action was to be accomplished
and the latter assessed the content of the action. The Envelope
Test is an event-based prospective memory task adapted from
previous studies [6,9,49]. Participants were told that at a later time
the examiner would give them an envelope to hold. When this
happened, they were required to remember to seal the envelope
with a round sticker of a specific color (counterbalanced between
red and blue). After a 10-minute delay, the envelope was
presented. For the prospective component score, the patient had
to remember and intend to do something after receiving the
envelope. The patient was given 2 points if something was done
within 15 seconds after the envelope was given (even if the action
was incorrect), 1 point if it was done late; and 0 points if no
intention was shown within 30 seconds. If no action was
performed within 30 seconds, a prompt would be given in order
to assess the retrospective component. For the retrospective
component score, the patient received 2 points if the envelope
was sealed with the correct color either with or without a prompt,
1 point if another color was used, and 0 if the wrong action or no
action was carried out. The score ranged from 0 to 4 in this task.
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The Telephone Test is a time-based prospective memory
measure we modified from the prompt card task [9,49]. The
participants were requested to remind the examiner to make a
phone call to the counter 5 minutes after the instruction was given.
A prompt was given if no action was performed within 1 minute of
the proper time. For the prospective component score, a score of 2
was given if the patient spontaneously reminded the examiner that
something needed to be done within 1 minute of the correct
timing, 1 point if the reminder was given earlier or later than 1
minute, and 0 if the patient did not act. For the retrospective
component score, the patient received 2 points if the action was
remembered correctly; 1 point if the patient did not remember the
instruction precisely but remembered it was something to do with
the counter or telephone; and 0 points if no instruction was
remembered or the content was irrelevant. Scores ranged from 0
to 4 on this task.

Statistical Analysis

Demographic and cognitive variables of each group were
illustrated by descriptive statistics and compared by analysis of
variance (ANOVA). Wilcoxon signed-rank tests were employed to
examine the difference between mean ratings of the prospective
and retrospective memory subscales within each severity group.
Zero-order correlations were performed by Spearman sign-rank
correlations to examine the relationships between age, education,
cognitive performance, and ratings on questionnaires. Cronbach’s
o to test the reliability of the scales was also calculated.

We conducted multinomial logistic regression to examine
dementia severity as a function of the PRMQ ratings, while
covarying for age and education. We coded our dependent
variable (i.e., dementia severity) as an ordinal outcome (1 for
CDR=0; 2 for CDR=0.5; and 3 for CDR=1). In this
multinomial logistic regression model, exponentiated coefficients
are calculated as ratios of relative probabilities, thus can be called
conditional odds ratios (COR).

Receiver operating characteristic (ROC) curves were created to
test the clinical utility of informant-reported PRMQ), and to set the
cut-off score. Optimum cut-off scores for the PRMOQ were
determined at the maximum Youden index (J= sensitivity +
specificity —1) level [50]. The area under the curves (AUCs) was
examined to show sensitivity and specificity of the test variables for
identifying dementia. It is generally accepted that an AUC value
greater than 0.9 indicates high accuracy, 0.7-0.9 indicates
moderate accuracy, and 0.5-0.6 indicates low accuracy [50].
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Table 1. Demographics, informant ratings on PRMQ, and cognitive measures.

CDR=0 CDR=0.5 CDR=1

Mean SD Mean SD Mean SD
Agex 65.14 8.65 72.02 8.79 79.25 7.33
Education” 7.86 4.20 5.39 3.93 5.40 4.30
MMSE* 26.43 2,52 23.03 3.90 17.37 4.86
Short-term memory index* 7.24 291 5.15 3.18 2.50 1.73
Prospective memory tasks* 5.54 1.81 2.42 1.97 0.84 1.44
PRMQ-PM* 9.86 2.57 16.54 4.30 2143 3.59
PRMQ-RM* 10.10 3.48 17.31 5.24 25.02 4.38
PRMQ-total* 19.95 5.31 33.85 9.10 46.45 7.64
Notes: CDR: Clinical Dementia Rating Scale; PRMQ: Prospective and Retrospective Memory Questionnaire; PM: Prospective Memory subscale; RM: Retrospective memory
subscale; MMSE: Mini-Mental Status Examination; *p<<0.05; tp<0.001.
doi:10.1371/journal.pone.0112210.t001

The hierarchical regression model was used to examine the
incremental power of the PRMQ) ratings after accounting for the
influence of demographic variables and objective short-term
memory measure. The incremental power of the prospective
memory subscale was also examined, controlling for the influence
of age and the retrospective memory subscale. Many of these
variables had skewed distributions; however, the distributions of
the regression residuals were normally distributed, and this
analytic approach was deemed appropriate. All statistical tests
were performed by using SPSS version 19. Values are presented as
mean and standard deviation (SD), and $<<0.05 indicated
statistical significance.

Results

Demographic data and the summary of measurement results are
shown in Table 1. There were significant group differences of age
(Fo, 137 =26.46; p<<0.001) and education (Fo 137 =3.17; p =0.05)
between the groups. Wilcoxon signed-rank tests revealed signifi-
cantly higher mean ratings for the prospective memory subscale
than for the retrospective memory subscale in each group, but to a
greater extent in the very mild dementia group (CDR=0.5; Z=
—5.27; $<<0.001) as compared with the no-dementia group
(CDR=0; Z=-2.56; p=0.01) and the mild dementia group
(CDR=1;Z=-2.13; p=0.03).

As can be seen in Table 2, Spearman correlations revealed
significant relationships of the PRMQ) ratings with age (p =0.30 ~
0.38; $<<0.001), but not with education (p=—0.08~—0.12;
p=0.16~0.37). Significant associations were also shown between
the PRMQ) ratings and the MMSE (N =140; p=—0.45~—0.53;
$<<0.001), short-term memory (N=140; p=—0.44~—0.46;
$<0.001), and prospective memory tasks (N=288; p=—0.57~
—0.58; p<<0.001). Cronbach’s o was 0.97 for the total scale, 0.94
for the prospective memory subscale, and 0.93 for the retrospec-
tive memory subscale, yielding appropriate internal consistency.
Table 3 shows the association of the PRMQ) ratings with the odds
of dementia severity, covarying for age and education. In addition
to age, ratings on the PRMQ were a significant predictor in
models, indicating that a higher PRMQ) rating was associated with
higher odds of greater dementia severity (COR=1.30 and
COR = 1.55 for patients with CDR 0.5 and CDR 1, respectively).

By using ROC: analysis for the prospective memory subscale,
retrospective memory subscale, and the PRMQ total scale, the
calculated AUC values were 0.94, 0.93, and 0.94, respectively
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Table 2. Spearman correlations of informant-rated PRMQ, demographics, and cognitive measures.

PRMQ-PM PRMQ-RM PRMQ-total score
Age 0.30* 0.38* 0.35%
Education —0.08 —0.12 —0.10
MMSE —045* —0.53* —-0.51%
Short-term memory —0.44% —0.46% —0.46%
Prospective memory —0.57% —0.58% —0.58%

Examination; ¥p<<0.001.
doi:10.1371/journal.pone.0112210.t002

(Table 4 and Figure 1). Therefore, our analysis indicated that the
PRMOQ and its subscales had acceptable accuracy in identifying
dementia. Based on the maximum Youden index, the optimum
cut-off point was 31.5 (mean rating of 2.86 point) for the PRMQ
total score, with 93% sensitivity and 84% specificity; 16.5 (mean
rating of 3.3 points) for the prospective memory subscale with 87%
sensitivity and 90% specificity; and 18.5 (mean rating of 3.08) for
the retrospective memory subscale with 83% sensitivity and 90%
specificity.

subscales.

Table 3. Multinomial logistic regression of dementia severity on

Notes: PRMQ: Prospective and Retrospective Memory Questionnaire; PM: Prospective Memory subscale; RM: Retrospective memory subscale; MMSE: Mini-Mental Status

Hierarchical linear regression conducted to predict dementia
status (see Table 5) showed an incremental explanatory power of
informant-rated PRMQ) after controlling for age, education, and
objective short-term memory measure. The inclusion of PRMQ
variables in the second step of the model significantly increased in
the proportion of dementia status variance explained (p<<0.001;
AR?=0.327). In addition, when controlling for age and ratings on
the retrospective memory subscale (Table 6), ratings on the

PRMQ, with age and education as covariates, and stratified by

Conditional odds ratio (COR) Standard error p 95% Confidence interval
PRMQ total scale
CDR 0 vs. 0.5
Age 1.09 0.04 0.039 1.01-1.19
Education 0.96 0.09 0.669 0.82-1.14
PRMQ 1.30 0.07 <0.001 1.14-1.49
CDR O vs. 1
Age 1.26 0.06 <0.001 1.13-1.40
Education 1.02 0.11 0.854 0.83-1.25
PRMQ 1.55 0.08 <0.001 1.33-1.80
Prospective Memory subscale (PRMQ-PM)
CDR 0 vs. 0.5
Age 1.10 0.04 0.023 1.01-1.20
Education 0.97 0.09 0.704 0.81-1.15
PRMQ-PM 1.71 0.14 <0.001 1.31-2.22
CDR O vs. 1
Age 1.28 0.06 <0.001 1.15-1.42
Education 1.01 0.1 0.912 0.82-1.24
PRMQ-PM 237 0.15 <0.001 1.76-3.19
Retrospective Memory subscale (PRMQ-RM)
CDR 0 vs. 0.5
Age 1.07 0.04 0.078 0.99-1.15
Education 0.94 0.09 0.487 0.80-1.12
PRMQ-RM 1.46 0.10 <0.001 1.20-1.78
CDR O vs. 1
Age 1.22 0.05 <0.001 1.10-1.35
Education 1.00 0.11 0.997 0.81-1.23
PRMQ-RM 1.97 0.12 <0.001 1.57-2.48

doi:10.1371/journal.pone.0112210.t003

PLOS ONE | www.plosone.org

November 2014 | Volume 9 | Issue 11 | e112210



Informant-Reported Prospective Memory Problems in Early Dementia

Table 4. Sensitivity and specificity of PRMQ using optimal cut-off scores.

AUC Cut-off Sensitivity Specificity
PRMQ-PM 0.94 16.5 87% 90%
PRMQ-RM 0.93 18.5 83% 90%
PRMQ-total score 0.94 315 93% 84%

doi:10.1371/journal.pone.0112210.t004

prospective memory subscale still showed incremental power (p<

0.001; 4R*=0.058).

Discussion

The current study aimed to examine the validity and diagnostic
value of the informant-rated PRMQ in clinical settings. Results
confirmed our previous assumptions. First, the informants’ ratings
on the PRMQ were significantly associated with objective
measures of short-term memory, prospective memory, and general
cognitive ability. Second, higher frequency of memory failures, as
reflected by the PRMQ), was associated with higher odds of greater
dementia severity. Third, the informants’ ratings on the PRMQ
displayed good sensitivity and specificity in identifying dementia

Notes: PRMQ: Prospective and Retrospective Memory Questionnaire; PM: Prospective memory subscale; RM: Retrospective memory subscale; AUC: Area under the curve.

patients. Fourth, the informant-rated PRMQ demonstrated
incremental validity over demographics and objective memory
test in detecting dementia. Our findings confirmed that infor-
mants’ ratings of patients’ prospective and retrospective memory
problems can accurately reflect their impairments, and supported
the utility of the informant’s evaluation on the PRMQ) as an
alternative memory measure for clinical practice [44].

Our study supported the view that prospective memory measure
is sensitive to the early stages of dementia [6] and that the
performance of prospective memory made an independent
contribution to the prediction of AD beyond that of retrospective
memory performance [7]. The high frequency of prospective
memory may be secondary to the impairment of retrospective
memory; however, the additional deficits of other cognitive

W__—T'
z
2
g
=
%)
(72}
0.4
0.2 4
— PRMQ-PM
- PRMQ-RM
—+ PRMQ-total score
K - Reference line
0.0 4’
T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Figure 1. Receiver-operating characteristic (ROC) curves. The ROC curves for the Prospective and Retrospective Memory Questionnaire
(PRMQ) ratings as screening tests for dementia. Notes: PRMQ-PM: the prospective memory subscale of PRMQ; PRMQ-RM: the retrospective memory

subscale of PRMQ.
doi:10.1371/journal.pone.0112210.g001
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elements during the progressive course of Alzheimer’s disease may
exacerbate prospective memory problems. In addition, neuroim-
aging studies [51-54] have observed decreased functional
connectivity and myelin breakdown of the associated cortical
regions in the early stages of AD. The patients may thus show
vulnerability to cognitive processes that require coordination of a
distributed neural network, such as a prospective memory task.
Alternatively, it is possible that prospective rather than retrospec-
tive memory failures induced a greater life impact more noticeable
to the informants [30,31], rendering an incremental power of
detecting dementia status. Overall, our results highlighted the
value of informants’ appraisals on the patients’ prospective
memory problems in early dementia detection.

There have been several well-established memory question-
naires that assess the patients’ memory function or the informants’
report of the patients’ function in real life, such as the Everyday
Memory Questionnaire (EMQ) [55,56], the Memory Assessment
Clinics-Self Rating Scale (MAC-S) [57] and the Short Memory
Questionnaire (SMQ) [58]. However, prior questionnaires did not
adequately assess prospective memory because they sampled
larger constructs. The current study is the first to demonstrate that
the informant-rated version of the PRMQ) is a reliable and valid

Table 6. Hierarchical regression concurrently predicting deme
education, and retrospective memory subscale.

Table 5. Hierarchical regression concurrently predicting dementia from PRMQ after controlling for age, education and traditional
memory test.

Predictors B V4 R? Adj. R? MR

Step 1 0.278 0.262%

Age 0.014 0.279"

Education —0.002 —0.021

Short-term memory —0.047 -0.307"

Step 2 0.604 0.593% 0.327%

Age 0.009 0.178"

Education —0.010 —0.089

Short-term memory —0.003 —0.020

PRMQ 0.026 0.661%

Notes: B: Beta weight; fi: standardized beta weight; Adj.: adjusted; 4: change; PRMQ: Prospective and Retrospective Memory Questionnaire; p<0.01; ¥p<0.001.
doi:10.1371/journal.pone.0112210.t005

questionnaire featuring additional and specific assessment of
prospective memory in patients with early dementia.

Some proxy-rated questionnaires have been shown to be
effective in detecting patients with dementia or mild cognitive
impairment, such as the AD8 [59] and the Informant Question-
naire on Cognitive Decline in the Elderly (IQCODE) [60]. These
diagnostic tools usually contain items describing multiple cognitive
domains and functional status and ask informants to rate the
patient’s current status as compared to their premorbid status. The
informant-rated PRMQ did not outperform these well-validated
tools in detecting dementia or patients with mild cognitive
impairment [61,62]. However, our major interest was to explore
whether the informant’s quantitative ratings on the patient’s
everyday memory problems may provide valid information about
the patient’s objective ability and thus supplement clinical
judgment.

An informant-rated memory questionnaire is a reliable demen-
tia-screening tool with several merits in clinical settings. First,
studies consistently showed correlations between the objective test
performance and the informant’s reports of memory [42,63], and
showed that the informant’s observation of memory decline
increases diagnostic accuracy for dementia [43,64]. Second,
informant-reported memory impairment is often the reason of

ntia from the prospective memory subscale after controlling for age,

Predictors B V3 R? Adj. R? MR
Step 1 0.560 0.551%

Age 0.009 0.180"

Education —0.010 —0.091

PRMQ-RM 0.043 0.636*

Step 2 0.618 0.607+ 0.058*
Age 0.011 0.209"

Education —0.011 —0.098

PRMQ-RM 0.007 0.103

PRMQ-PM 0.050 0.574%

memory subscale of the PRMQ; PRMQ-PM: the retrospective memory subscale
doi:10.1371/journal.pone.0112210.t006

PLOS ONE | www.plosone.org

Notes: B: Beta weight; f: standardized beta weight; Adj.: adjusted; 4: change; PRMQ: Prospective and Retrospective Memory Questionnaire; PRMQ-RM: the prospective

of the PRMQ; Tp<0.01; ¥p<0.001.
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referral to a memory clinic, and thus, it is a clinical routine to
clarify the nature of these memory complaints. Third, informant
reports are less vulnerable to patient’s uncooperativeness or
physical disabilities than taking cognitive tests. Fourth, some
neuropsychological tests bear limited ecologic validity [65],
whereas the informant’s observation ought to provide information
about the patient’s everyday memory function. A thorough
understanding of the patient’s real-life memory problems may
also be of help with the future planning of rehabilitation. Other
minor merits, such as requiring less professional training, minimal
cost, attainability and so forth, also promote the value of this
screening method.

There are several limitations in the current study. First, the
educational level of our sample was relatively low. This may
compromise the representativeness and limit the generalization of
the current results. However, analysis showed that there is little
influence of patients’ educational level on the informant’s ratings
of the memory questionnaire. In fact, the high occurrence of
illiterate patients in our hospital has restricted the use of several
neuropsychological test tools. One of the advantages of the PRMQ
is that the patient’s prior academic attainment is not requisite.
Second, the items covered in the prospective memory subscale
describe more of the general rather than specific performance of
the patient’s prospective memory in daily life, and provide little
information about which process problem is responsible for
performance failure. The subscale thus merely provides an overall
index serving as a screening tool for further assessment. Third,
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patients in the non-dementia group were those with subjective
memory complaints but showed normal cognitive function on
objective cognitive testing. These patients may be in an early stage
of memory deterioration. However, our study demonstrated that
informant-rated PRMOQ is capable of reflecting the patient’s
memory impairment and may be used to indicate dementia status.

In sum, the current study demonstrated the external validity
and diagnostic value of informants’ evaluation of their respective
patients’ prospective and retrospective memory functioning, and
highlighted the important role of prospective memory in early
dementia detection. The proxy-version of the PRMQ is a useful
tool that captures prospective and episodic memory problems in
patients with early AD, in collaboration with standardized
cognitive testing.
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